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The production of aluminum is an outstanding example of a
multibillion-dollar industry created by an invention that was sparked by
a small research and development effort.   In 1986 the aluminum industry
celebrates the 100th anniversary of the invention of the Hall
electrolytic cell, which provided a commercially feasible method of
reducing alumina, thus allowing the growth of per capita consumption of
aluminum to the point where today it is second only to steel.   Indeed,
aluminum production has increased exponentially since the Hall cell was
developed, and this in turn has been improved significantly by research
and development.   Thus, the aluminum production of one cell has
increased from 100 pounds per day in 1920 to 1000 pounds per day in 1980
to 3800 pounds per day for the largest cell in 1986, and continued
improvements are projected.

Opportunities parallel to that for aluminum exist in chlorine and
caustic production and certainly exist for production in emerging
materials markets.  Small rapidly growing industries, or new embryo
industries, are difficult to identify because of small dollar volume,
and yet in 10 to 20 years they may become significant.   These
industries are the ones most likely to be advanced, and even be created,
by the support of the research and development identified in this
report.  For example, the magnesium industry has a small volume at
present; however, its potential for growth is large.   Magnesium is the
lightest structural metal (about two-thirds the weight of aluminum for
comparable strength and fracture resistance) and with its excellent
castability should find growing application in the automotive,
aerospace, and electronics industries.

Another area of great potential involves the production of
high-value-added organic chemicals by electrochemical methods of
synthesis.  The high yield of these routes is particularly attractive
for specialty chemical markets.  Larger scale processes that have been
commercialized include tetraalkyllead (8) and adiponitrile.

The important points are that (a) new technology is needed to
maintain international competitiveness of domestic industries producing
basic chemicals and metals, (b) this technology will result from a
strong R&D program, and (c) there is substantial economic leverage in
such a program in helping to retain domestic industries, which
contribute so heavily to the nation's economy.

Corrosion

The economic cost of corrosion in the United States has been
estimated (/) to be about $120 billion (in 1982).  This staggering
figure amounts to about 4 percent of the gross national product, or more
than $500 per person annually in the United States.   The broad